EGF receptor activity is essential for adhesion-induced stress fiber formation and cofilin phosphorylation.
Integrin-mediated cell adhesion induces activation of the EGF receptor tyrosine kinase independently of the soluble growth factor ligand. EGFR activation is instrumental for subsequent activation of additional signaling pathways in adherent cells, including the Ras-MAP kinase pathway and the phosphatidylinositol 3-kinase/Akt pathway. We demonstrate here that integrin-dependent EGFR activation is also essential for adhesion-induced formation of actin stress fibers, focal adhesion localization and tyrosine phosphorylation of the adapter protein paxillin, as well as transcriptional activation of the serum response factor. All these events are known to be mediated by the small GTPase RhoA. EGFR activity was not found to regulate the activity status of RhoA, however. Instead, we found that EGFR activity is required for integrin-induced phosphorylation of cofilin. Cofilin is an actin-binding protein, which, when unphosphorylated, stimulates depolymerization and severing of actin filaments. Thus, in the absence of the kinase activity of the EGFR, cofilin remains dephosphorylated and depolymerizes actin filaments, rendering cells unable to respond to RhoA signaling. These studies demonstrate adhesion-dependent regulation of cofilin phosphorylation, and identify a novel role for EGFR in integrin signaling.